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TfR^Sn, i»llsnfctt!»3&«K»4SJ:^lPXtf©IW© 





■[»#JH1] '>ft< £*>-P©irC*J>ft< £h—?<D 

HT^ilJSl, UniWKifiaL., ^JKffiSd^S^E 

[R#JR2] «KJSTi#8ISn*tt»**r©«©flMI 
*x*;Mr-£©Jt*rt», tfc$>UifcTCi^i 

i-r^.«*3S i ke*©*su 

[|>3ftH 3 3 Xff«tq>|RMttftW«CD 50Hz*62 
5 0kHz (j^Sfcffi-^tr) ©Pel©, i<l:i 0kHz* 
£>200kHz©IU5 (PlSffi-g-tf) 

1 ft l/i b 2 © 1 -P lCE«©>&ffi. 

k ± -a T5fe«<fc a ns e: £ 4 £ T a , *w« 
srji i 3 ^t© i -pKteSt ©;£&. 

ft^LX**^©»**fcV»bS*tf*»M£;**i. SJSfctti 

ic i sT««ac*«3t*»*iicTnMfan, £<k^7X 

b < > tr— t> L < tt»#»EOiftSEfc J: 

•sTUfTSn, S&CBalzers AGtbtti 0I£ 
5?E£trC^£Ba 1 z e r /F L ©«k 5 ftT/^X^^X 

i?-tffl»r>T*fTSti-5it*»«i"ra. iron ift 

t> b 5 © 1 "D fCt5«©^fe. 
[»*fl|7] • ffl3©<Mlj&J&*»£R«fc«fc-aT. IS 

£ t> -• 3 ©Ig]gj!&# 4 ^ b T^Slc fc& HEf d £ , 

^ft<£fc^#ffi©<*$(i^jSS!c^TTfeo, ttmmt 

-T t> ©T ft 3 H £ 4 4#® £ T 5 «*3t 1 ft H b 6 © 1 o 
fCf5«©^ffi. 

2 ftV>b 7 © 1 -ptcE«t©;£?£. 
Stt*X*;l^-T**3fc3fctf-t-©8Mh 
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owsftnL i ^©^p-MttrtSfc^Tiiff sns 

[M#* 1 0 3 TOEJSBBt-r^*«#3^#jhttafc«fc 

T^>«*« 1 ftt^ b 9 © 1 of::E*&©;£&. 

13 WE^##ls]&WliI±£, £c?t©3LiE 

<B««»^ 1 H z **&T@«««RTIto>S*ia H £ 
SW»£-r*BlJSHSl&^bl 0©lOKE«&©:£t£. 
[W#JS 1 2 3 tern*- KtKJ&t- FOIBTjai* 

©^fe. 

3 3 WBSE*»»*«*a:< £fe2^©jg» 

■rai:£*i*«4:T*» w^ift^ib i 2©iotcte 
«©#«. 

«fc«fcoT*£;£tt* 1 ft^b 

i 3© i -ptcfets©;^. 

[1**5 1 5 3 WEttWtt S i Z> Z. £ 

ft. 

.[I*** 163 IWEttfltt, 0. 01*»6l00Qc 
m (MflMtetr) ©ig«tt£*rb, #i:o. oiAm 
Q cm (Wl*«*tf) ©»mtt4*-r^c£^!if^£-r 

•5, Sl^lftHbl 5© lP(ClS«©^?£o 
[«*3S173 H(IEIifi*ifl2^«tt«. SP*>, Si 

4*«£-r«, 1 ft^b 1 6 © l^tiBiom 

[ffjfcJS 1 8 3 mettfWS i *fc»A ltt»T* 
0, il3IML 2 0 3 *fcttS i 0 2 £fc«S i 3 N 

PtCfB«c©*ffi. 
[«f*« 1 9 3 m&t&Wtf S i K»*©j|IW:-fr«T* 

5iEx^M-«!:OgiH:$A«, MEI»*«8tEtt 

snfc^e.os^a^i^, 2&i 

fcTttTftSd£44#a£-r^>. «*«1^HL1 8© 
lPtCfB^©*fe. 

[|f*3S2 03 1»EBI*«136>6 1 9©— 3KE*3 
nfc>&«S*«TSfci&©JSBt««lc*v>T. lilts 
gg^n. *-5yi7»«tt©»*K»«*# (12, 1 
4) £, H«B«fi£# (10, 18) fcStffcUMteSJM* 
|IW«riS#*^ UT J: tfm*«J*flEM (c i7* 

D-jR*£JB£S-&*«R (16) £, %#:31MS§ (1 

1) f3.e>Zf\ZlX\Ttt (13) *3ck^K^«lfiE<*: (14) 
IB©ffimArtfc*«! (2 2, 2 8, 3 2 a) 4^bT« 




«p il>fc< ife-^©fA*)S# (2 0, 3 
"2) iSrffiA, flflE¥§!:»3ffiEj£Rffi3&;F££ttft& 
t-h*rtK«-6. ^©KI-ffllBmjii (16) ttfigT* 
(AC) t.ht)fciSgit (DC) £fg£-T-£>c:<!:$# 
.®£T*lttEgB. 

*iAT^4CtS»iiT6. f»*3S2 0lce«t©£ 
■ffi. 

[flt*J3 2 2] < £ fe-3C«!Httlft» ( 2 

2) m&n. COdJllB^JKife-^ClHfli 

t}&tt®=L-y h (2 8) fc&&n. C©Jt«^.-yh 
\Z \Z&W^- yh (30) S ffiEtt£tt KttJfcbfcS 
OLL€ (W) &m.t>tl2>Z.t, W8BJtfeO.-yh 
(A) ©MEta**». BE*m«UBaK«»*&S-ttl 
B#t6£# (3 2 a) t*J1«ITS«k'5 iCft^T* d t, 

mm®, (s) *tfflSKfl*A-rs::£*ittRi-r*. ra* 

JB2 0KE«©gB. 

[f»*^2 3] ffilBVS (16) fraJS&R^ 
F*I©5 OHz^e. 2 5 0 kHz £T' (Mi&ffi^tr) ©. 
t<l;i0kHz*>?,2 0 0 kHzJT (WSffi^tT) 

©aiasxErs;*^* Mi'ffl^sffssfcw (ao * 

?Z±-tZ,Z.t$:WWLt-$-Z>, «*3K2 0*fc»i2 1 KE 
«©gB. 

KH-r*0lttJ5fc# (16, 3 2 a) ^ ttG&B**T£ 
^JftSt^-H (UM) KiSVvrflUKrr-SJ^KRfcS 
ftXHiCt&Wttt*. i^2 0ft^L2 3Cl 
^icG«©£EB. 

H (MM) ©3fi< (C*5ViTf^S!)-r-£)«k'5f'IS^^nTVi 
4Hi*#iit4. 2 4 KE«©gB. 

OgSJt$*s. Sffllt^> 1 fca&'TJi'SCiroElMEJ* 
»a*KJES*iTVi*lli:. -t©IB. S * b < ttt&EKtt 

(2 0) #0 2 JMMHC*ltfSnTlr»*£4:, 
S i O2 ffltJW, X*JMF-«JBiMQ:l - 2§r«fcfX 

[fi»*3S2 7] 'pti< t *>■— 3©«»Ih]»© I ST1 

fctt3ttt»««. >tr-y>*$!l££l«. 
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[tt««2 8] WEK»*<a# (1-2, 1 4) *IM 

ioicg«©seb. 

[f*«2 9] MEfMffBKK:. BM*ttV>U £ 

-0©ISgf§ (16. 3 2 a) 4t«16nTH*iiS 
WIRtr*, 111*312 0SH12 801PCE«©8 
B. 

»4$n4Ci*#tit4. «#J«2 0fcV»L2 9© 
l^>K:E«©gB. 

[»**3 1] WE31»8tt»JtanT^**», ** 

«tV»L 3 0 © 1 -3fc:EB-©»B. 
[»3fcJg3 2] ME32BB* (AC) ©ffl^^^lH-r 

R^l **fc-rEHEfl»ft (w) ©BfiffitfttfMEX 
11(11) C#fflt4Jlt^®it4, W#3i2 0 

«tv>b 3 1 © 1 ^>i:l3«oSl. 

[f»5R3g3 3] SSCl^M-SMtSililCt 

©, WEBSfcJ:tf»S*JS#*&B3nfcSB#*^ 
&tlTV»«::2:«ttik&r«tt«q|2 0&V>L3 2©1 
^»cE«©gfi. 

[R*^3 4] MEgBlCte, -f*>«XUUV*X 
ttU~!f-*B©J:3fc*R. ^5X-7i, 3t 

nTVJ«Ct*««ir*. 3 3 Clfitfflgfi. 

[|»*W 3 53 iSSafif« (14) tt, 0. 0 1* 
^lOOQcm (M*«-&tJ) *T©i*«ttS*rU 
0. OlMlOcm (BIBB-Str) STO^ift^t 
LT^*£&S4#«£-r*W#*2 3© 1 O 

CEtt©£B. 

i0fi<, tt»BA©*»££tt*ffl33F5fcjett-S»il> 
■T*fc*fcJIWfc^«K»*»K» (12) tLTtiSn 
T^4Ii:^at1-4m 

3 7 ] fb^-ife S i WPfjWMSIMfcS*VO» 
*fc»4tt*a*tlTH«, BEtt$9i 3 6 l:ffif© 

!l:6UT, ^JS^-F (MM) iSJCt-H (RM) 
KMOWEfflaWttfi* (s=F (P A c) ) */5X7 




(4) 



[0 0 0 1] 

.mm±<omm»m) *&w\*t<\z. '>fe<<h&-o 

tO 0 0 2] 

F. Vratny, J. Electrochem. So 
c. ©Sol idState Science, 196 
7*P5£, £S rmjaRFH£.ZtDC7.rtv*V>tf\Z 

&2>?>$>)i>&£tf?>i?)vmtw<Dmmi (i) 
«ttrtTifei«4©tt»*t*»ri&-r * c t «»&nx^ 

■6. 

[0 0 0 3] *fcR|J!ISa»&, |SI-g6<)-riaSSt*3<J;cKC 

&mw&±.\zmmwkt\^Tmttzfcfc&&mmmt 

T # -5 d t \Z ~D l^TSE^T </> 5 . 

[o o o 4] ±mistzmB (i) t«tn«, assi3«fccK 

fttl/T, 13. 5 6MHz©BS»iilV^nTI<5 

P>"»i»KJ:*»»ttBl«ffl^&SPI*rojSfflttt, Ka 
rel Urbanek, Solid StateTe 
chnology, 1 9 7 7f4S, 5gg TS i C>2 © 

(2) ic«snTv»*. ::ni3. 5 
[0005] ftrittottfttttfitttRSCTu «tfsn 

( 1 ) ICfc^TV r a t n e y *«f TKiB^TH*^ 
DE-OS-25 13 2 1 6 C&L < BEtfcSnT^ 

©4>«T?W:. tf-5y ***tt©&^**r*»e>fc*Ktt 
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[0 0 0 6] *Jlft:^Ui»*tt©tt»k:-3^T 

t>«»j»**ra±-r*fc»K, ami*** 

3RS (1) T&'Ot.fcSK- i*ll©fcft©2£«Eflr*©]S 

*m47-£tt*©8£#:fc*fcteltSftT^4. 
tt4 0 0 Hz*6 6 0 kHz ©W©flift»lC«koTfft> 

[0007] S. Schiller et al.,V 
ortrag Zur International 
Conference on Metal Coati 
ng, San Diego/Cal. , 1 9 8 7^5 
fi. Surface andCoating Tchn 
ology 33 (1987) ©JSB riajfi^atUT 

©s**DCKsa*«wij (4) Ttt, taxwzemt 

*fcft©EJ6S^fcB8MM»KHLTWL<|»9iSft 
*8i*ifii<0k^fl/v'^Bff«»R«Snxv»*. 

[0008] ^imuti (dc) igtsstt. sjrt 
a *m* © ^.m «k» t -a in i»© n © ^ n - am 

^MftT— £.2:fcS«fc3?9ft StlTi^fcfcft, ±E 
(1) *>&JB»©£iJD, 

«, k*«#©iH*ttS£A/£-Hi-T*stf«. -*©«* 

[0 0 0 9] Z\<Dffimfc^frty2><&m : Z:— Rr&^T 

*»n«wicj«v»«*T«i*ic±#r*. busk, 

flK©*»«MA«fc«t»*fcfc9. *ll«Ms«**>ftT 

^-Ktp?«na„ s6tia*rt©s*ft#©3E«* 

F - jc» t> fc t> © i ft 0 , * fcS*«flsil"ill«*> «t n 
©i*KSSK«fc{£TTSWRa*<blpI*T**. DC 

[0 0 10] ±jfibfcHKIMtJ:«5t>S**#±«t««<&lr» 

tm£J:oTis£^2©aK«##i*ifanEjt; 

gi#<!:£JS-f£a<, ±ifi©fiMMIStt*.fc«£, 

&«»©»»*»*&*» -rft^^#«ttftv^b^s©ts 

*ft#©»£E*«»*»C±#-r«. «85»*tt*il:» 
Tt5. Slt:«#©±«ft«i>-r4«^. S**-! 4 * 




(5) 



[0 0 11] £©«§ (4) JCtntf, ^IBMBS©^ 
&fttf£>&n*lC. TTKV ratnyO (1)*6» 

■Bft**«l(l*U. »fc*9J©*S-&Me x R y ©EJfcifctf 
=-y/x ttE*«#»flEOiiJlDlC TM'>tS H 

2:**S&lC»&ftTfr»*. *ir»2MST?*6IH£©fflt**raJ 

Hfc^irJTjaaftffi^s^fta^t^s (4) 

[0 0 1 2] 3S I (4) Tte, #«©J«aiHW**JIH 
£©J:3C££teTS*©#fc^T»«a**X;*nT 
^'-tLT^^XvMt-i'- (P EM) jWRttfe 

[0 0 13] «B (4) £nC*#S. S c h i 1 1 e 
H. -$>7>h—* • 1 9 8 9*1 1^*6 

©51 s rjis^xXfifcitfc*»5->>j3>»fl:J*ao»l 

ffittj flfi (5) d^Tte, &JSE*iR©.RJS-r •SEAS'* 
f^K&^T, BrS©WiMfc*«:3fc?B'r*»^. J*fflB»* 

S i 0 2 tttt-WJBJSSttBKHUTtt, CJ|CXtr>X 

[0 0 14] *fei^M- S i O x -*ffl^TUai*fK*Bt 
t*fcftOM58(i. f6*ttSm©«^»ilMls#fcteftltt 
Sn*"<*T**i:ia«fliI (5) ^6imsti«. X 
i^US-A-4 8 5 1 0 9 5*5BttOSftTH 
m®uz, JSg (4) *«$e>C*®UT^%<i;pJ5: r^jS 

</>Tte, ±3£©Jfcttfl9l;:ftlr>#ffiK:*t?< t^F+^-Tfi 
[0 0 15] *ffl©^4*««jEitt>bfc, ^©}f« 

HSf***ia>Si:34*^.*3i«&*. tTl: (l) 
■pT^i)^ XiEP-A-0 3 4 7 5 6 7{C<ttl 
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[0 0 16] *^HJ©gtt)«, ■ WTJE^fcWBI©^ 
a) ^&<i%>fMttfc<(MMM«Mi:fc* 

*»*tf^. b> ^n^iai^sisa^TfT^, c) 

SWT, ^feS^m#©fOT43cfc^S®SfflT-fT^c:t 

[0 0 17] 

[«SI**f*t4fcftO?aRlWI] *«§HKJ;*« 
«T*fcv>H£©#**Wite**tt©HII*ii^fi*flE 

US. 

[0 0 18] BVvRJfcSMlcfettSfti&^-FKifcUT 

*tf«iilOU ■*■©». E£SM*©#'ffia t ^fc<£t>««- 
WfcHK±-^l'ilt}#$n^ 31 i K:So*UTUS„ 
[0 0 19] HTI:> fcr>&f>fl£LV>jEr&£-2fr>T3£ 
n©j6rfeKJ;tUi, JWBHfcJ:****— FT© 

«kot>iS^x^.;v^-Sffl**eaitsnT^s. ep- 

A- 0 4 1 6 2 4 1^?., *frO«*ft*^6tl 
d©3&ftTrtt*-5y^*«tt©tt»3&** r D- 
ijtli*nfcff»*IS»ilDI«©m 
©ffilBT«#d:R«a-&. iPX*J±JClt«-rS. ±i£L 
« 5) fc © ©««*» ft £ ±T te:£*3: » K 

-5/5:©, #»Jfc»j£Sftfc*J*fc:3^T13«SftT^ 

-So 

[0020] mjfi©««p©^ftte"3^T, ^'D-&m« 
n*ic*at, x*;j^ttiBfcrefMb3ft* , b©£UTiE 

v>sn«. ntucttu *5fiw»c«tn«^D-tt*©tft 

$&«^<h UTiEM*<fctf3£fift££fi^Dfc1*fct>©£ffl 
U, ^LTte^-FfcfcttSfMbfcfll^T, J1*0©£ 




*LTzn\ztemmzs*WL (Hf) {fn-mmft®<D® 

.[0 0 2 1 ] *&W\z£ZiM.ffi&±Zt&ffi.&m^tz#u 

HI*- F©ifi*SK*^T, JtKftl=£JKKtt*tf tf*V> 
ffifCilUT&D, "btjiitifPfflflEjWB^a^Tt), Eft 
ffi?3©l Oi>680X, MSKttl 0*»S5 0%©£ 

•5. 

[0 0 2 2] ±i2B©«t^(c. ifft81tl/T, AVifiE 

fti;t-FT, r>©?f«*5J:tf, <h<K:j£ 

lr»#«fc*3fc-3T, Rfof&ft(D£.ffi.<Dm\l\Zt*>t<f.-DT 

mm%im&mmv. z\n*> i>trj6«#o» 

[0 0 2 3] *|IIIJB«**«K*»r»T»*U< 
tt5 0Hz*»S2 5 0 kHz <P5**-£trt ©P^T, «t 
<l:SKb<610kHzA^ 2 0 0 kHz (m&&-£ 
tr) OIWT, ffl*09ftV»3EE»tt^^i' h;P»»*4U 

H2*65 0 OHzCDg&fflftfctS^U feSWJlOH 
z ^Tt-1'-5Ci: ! fopItgT^.2.c ltlSA%Bc». 

[0 0 2 4] XBWfe*'^ hM»*±31SOjlS8t* 

* n. ^It- K fc*^*- b* b EEi&mzw 

[0 0 2 5] $&&*^— HjfcSEJfc*—! 4 ^©*!* 
tt, ttttfc^L.«» <£«-T££»«l> 

* I, < HA**- F#i6T, M£ L < fiMMPCJ: 
ItftSft. J»]*TiE9lt"**©»£K:»&*l*«k?> 

nt»aa*a*S5<Tfc. ft*fc*^*js**!iv»*iiaM» 
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[0 0 2 6] *Wfl5«A*Tft*fc1Wfctt«l±©t»r*l 
©jSlCfcHTfe, «£fc«fcoTttEJE^— F©ifi< \z& 

i>t*>, m&fflz j t<Dmmfr*>i&±Li,T&fe2-&2>\z 

it. »«FBI*©teH*7 3SlCE«SnTV»*W««rfT5 

.*CKM31-r*fflWfniI©tt*«K<k-3T, bfc#i 

[0 0 2 7] »6«rO:5S86iftSIICC3^Ttt. S. Berg 
et al. ©US (8, 9) Ht£;%!)<nKft?£^rt 
y&V >^©tf U >i^J J. Vac. Sci. Tec 
hnol. A5 (2) , 1 9 8 7t rg^x/^ y 5> U 
^©ifflg*^ 1 .] >:?J J. Vac. Sci. Tech 
nol. A7 (3) . 1989^63 t\Z&V 

[0 0 2 8] $ rH^HittffStSJ I12t, N 
o. 3 5 3 (C- 5 3 0) (3 2 0 0) 1 9 8 8^9^ 
2 1 B*5«J:L*J P, A, 6 3 111 173 (AN E 
LVACORP) 1 9 8 8^5^160 («g£#fig) 
£f*tf&n«. *&, S L<ti, f£fflg£±tf 

t^ffiSrffl WW^fc J:oTtt*kE>:/5 ;C7**fc±tf* 

[0 0 2 9] *$&91©»«fc«fcntf, ±3£©.fc3K, It 
8*-FT©f1UttfcJ:0fc**I*K*tKK*#j*?-a 

tt«*. L^bSJS;SM* 1 i«< m« i ©»-&fc fefiKK 

5&»£±tf-2>tC«. «-&iC«fcoT«#fiF»*©|gffl8©!5 

oflt^K»*s*scAc+Dciwrr*»^, -^©sim 

[0 0 3 0] K^f, t < l:*f8WT«ffit5 S i 1**4 
tt, 0. 0 lA^l OODcm^Itlt^tfcfflT* 
niiltL<> 0. 0 1*6lOcmT*ftfiS6l:a 




(7) 



.£;Uiia<EaS<lHzS«fcU fc£A«0. 5Hz 
[0 0 3 1] *R9§©».U-.fcntf,' flRWfcflSHE* 

[0 0 3 2] 

xreESfx 5. Biicit sr*5Bwo»«««, smi* 

& d <h C «t -o Ttt; s nt l<> -5 . 
[0 0 3 3] £tt£te£TJlft]©iili§£S#<!:-f £*>© 

S±T*8&fc *>©£&*. (a) Ttt, WJtfciftBfSn 
4tt»tiDX*J©M©ffiafflM»t*^* rs^#©x 

$&g£jt#*Cl£fc<» 5fe»l'fcft-3T#B=p#±i5itni 

snfcKit^c^as^* 1 , sj&fflste (a) otv 

CtllCJ:-3TiPX»*»iei»tt©EJ6^JsRftt«tt>Tl«« 

[0 0 3 4] S8."Sti8©«-&, E*j«;flt©±«.*«±5fiO 
BBISL«M*DC^*t"ntf, »JEEtf«*JH*-FMM©*P 
ia.#&*K«fci«V>E**-FRM©«PRM*Tttto± 

ttft *©£©* 2 ©££b FRM 

[0 0 3 5] EJfc*— HIC*^T, 

San-si, u»±cift<»tt©K*««di*n*. *©K 

j«Bi©&«>K:. r&to"fe;i©*£©l«Jfc*to-&*Ui*e 
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«H4©BtOfc»fc. **V»tt*to«>X#»*fiS>MFteT 
©3-fiJJ8'5JffiT£>-S. 
[0 0 3 6] RJC*— FRM*ttJ$SjiK£LX±8iEm*a» 

tta*i©iEj§«^"c ! *$nT*5 0, z.z.fr*>ih,mttou 

t7.x'J v^M^to^O, £©H«fc«k-3X^STJS 
flOt>OCfi*l/TH*. (b) Ttt. *l»SS*rO« 
jg«-Tl6]#t'iE©(4-S^#:±8Sm * ©W$c<t LX 

aanxiri*. £8gm*©ft;bQ ^st- km 

sat s <t 1 1> k*» a n* « *»Jt*p-r ^ - 
£«BJ ctUi, (b) TTFtfB. 

HWrfc (a) TfS«T*SiS:«l#<OW»*»*V D cfcJSi; 

[0 0 3 7] BM*£«.M*DCfc*<' s X, ^JB^E— HTtt 
"MBS** r «tRm^&HKntCfiV>ltRRy*TliXb, 

*v>x«, *jMt»±K»j*anfciMwt©ii*»6»» 

[0 0 3 8] ifp— Jjc**J:^, Jt*SE6*)f'tB^©/JNai> 

(b) fc&WT, d©di:taMM (AC + DC) 
©SilCttfcT-S. £©£#EJfc&#*8ltni*#RICT 

^JS^E-KMM (AC + DC) ©EJ&^,##ffi«U DC 

i^xiwiaftfcawfriKJS"*"*. w^nfcsisgfc 
gc#«, (a) x«v ac +dc tbTasnxif»6. £K 

Wtc, &S£IHrtT©KJfc^##flEptt, ffla*«Sfe«L 
^E— FRMfcecs*><if-5;&>££*"S"2><b©X*a&S. £ 

©t^gitms©^^ ajEMPmiicaws©* 1 ** 

[0 0 3 9] fct, *ftniClkt)Xn6tlA:X8TAC 
to * it ft* <fc tfSITf -5 3SSSt S: ffl ^ fc M 5rfr 5 H t K 
<kC, *«tt»cK«r»iRil8!i****J«sn«»ri*«toA» 

2>„ ciciT, s^^-KUMC^ttsffla^ifton*. 

*^B^lC«t 0^atl-5©«. s iLTffiBSWtC*$n 
T^«J:9ic. c©Jft»**t«5toW-AC»»©tB*iifti 
lCit>»oX* s F»C!6:4«k5K^T**J:tT»*. z 




(8) 



s ajrr %> z. t \z «t o $&a -5 z. t *» °im t ft 

-[0 0 4 0) Ell© (a) , (b) C:jF2*rtt^3;S^ 

:m}5lll&©g£^b;£ i &©Tteftt/>c:«h£, £©g:P£ 
T-fc^-gSSISbT*.^^. C©*^- FUMK:fc 
ft^^^k«. it«i^»ICMbT (4) ft^b (9) 

AC+DC fc*V»T. tztH\3;X\Z&'0m2ftT^2>£?\Z 

KUMac+DC K:fc<^Til«B<JftEJfcS/i ©±##W^i: 
ft£> -5. 

[0041] o) i»e>i«isn5o«, tH*©Sft£ 

<5fi^ft^gft (AC) *l»SttJBb-fc«^. «S^**3i 
CK±8iEICH-rS«!.gb7.x 1 J ^©iiatf. (b) Kb 

[0 0 4 2] DCfflOift- h*£D«-&tit^T, £ 

ta-ti&\z&L&-&-f\z. zn^oynn^w^m— fts 

[0 0 4 3) LfciibT- (b) CiS^Tte, EfSSte 
ttHgl ±©«ii*3Cj«KDC**^KAC+DC fc*<*Ttt 

0, SI (b) tca-Tck^tC, JWt-KUMK*»4 
SJSftltCBtSW^ 58 6 AMC ft * . glS^ffl 

^fCV^tf, CftiWabTIBHDft^&fcttfttffcS 

r, s*nfc^fct * - 1 ©reft 
is^-FftKfn&tr. 

[0 0 4 4] b^b, JL©g!|S&Tte, *^BJ(-J;i,jft^ 

=&— fumac+dc rtT®s:«*Mti*fflv»fca3i** 
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C^tbKlJt^T, *«9§K«fc*U;rAC + DCfls»»;:iSV» 
[0 0 4 5] fm£Xte, £< KlC*l**M 

Pt«t^T5Sc^k^n. (b) i:rl^B3T$it,it* 

-r«te>ic. m& : t-\ i -z\tf%M<DKi&mii\zi,tz&-oT 

JCp$iJ^n, MmaxAC+DC<WmaxDC t:»«t4±5RST 
#•2.. 

[0 0 4 6] BLkKlKEbfc.fcSfc:. ^n*T?©KW»4 

trf-S '>ft < i -Mfc^PolfcfcS-^fclW* 

J: 0#&n«M©i*»x*;MF-*fc 0 ©Unfile <fc 

^x#?>n?.i?M-siit$ii effljt*^i.ift 

[0 0 4 7] C©<h#. '>ft<ifc*%|^©jt#^-F 
t43^-5^»Ttt, mi&tom r **EJSft#:±»Em * ©H 
SiLT, |WH£tcEJ&»#:©#ffi P^SlS^ilm* 
©H8$c£:bT, SWCE 1 ^^T^bftffiS»C-&S!tbT 

nsct^iwsns. fci, ak^— fmmac+dc 

©#STB, iBUiftl8&#fe«fctf^nK:it>ft3j£B&#) 
©SttftbT^ft 0 ©S<tft 0 , ^-©ft&Kffil^EJfcK 

«s* r ^^jgfttt^TS < mntz> z. t& 

T^-5Ci:«BjeTeb^). itfjzfib d©«-&« 
Si^m#:«e»-^oitm*©«^-* i K<, -^©lESaiC 

[0 0 4 8] *^BJlc«t^)it^Sit'«S<i:*^ ; E- FU 

^tr^i/^T^s^- F©#jfiT-e^*3&^0iasv»jSJKft 

ftl>tt»^KJ:oTfiKJS ; E-K»C»*f-r*©*«l»JJ:a 




(9) 



[0 0 4 9] S2T«, #«^fc«t*3&ffi**MST**l 

h<D^mtmv&ff3 *IT ^ 2> . £ A. fc£ *S6± t-ts 

■5". K»l 4tt*«r«l 2±T?««1 6KJ:t?T*fPS 
Vu «Wm««*DC*a«T*3«ft*#AC££ , b 
KflMST*. JDX«S^S§1 1 itMU 4©Mfc»JS£ 
ft, M£l/TKltiftISl 8.*l*.fcRJ6iArt 

S&fiJfcfttt&^batta^tta^SftTVi*. 5 OH 
zfr<B>2 5 0 kH z £X©)li£$U S£L<tel OkH 
z*^ 2 0 0 kHz ©»»»*«, m®l 6(DAC%mt 

[0 0 5 0] L^lxfflSlCJSUT. £««#ACtt/t;i' 

ftxsto&^ftfc, **vitt«La*nfc=jPMts ik 

ifSfT'&O, 0. OlQcmi^lOOQcmiT, S£ 
b<«0. 0 lQcmi^lQcmtTOSiMWt 

<, «Wtt©J:«r»*^^lC»^<#lR»*l 6©f£ 
[0 0 5 1] ©ASS 2 0 lC«05<L.&US8§a>&JbjZB 

=f>#ffjffl»c«i6sn. *fcfc£*.tftt«JSftT^*R 

rt^fc, (4) A^Mat^TI'^.k^&FJTlOffil 
fcjSUX, mm<DZ\ t^fT^nf.. ^iKl 6 tC«fc-pTR 

«Mt*t, t < fcnoi*f«»s 1 1 ©aoxw i 3 ±tita 

[0052] $e.ic«iBS«iic^-r<fcf)ic:, iftsfe«tyffiE 
^ a * < t f -a * © »j « 0 ?§ is it e> ft t v > . 

3tt»«jBStt«Sr»0, ffl«A#JRajLT^*>#*»S*t 

[0053] is Tm&%\$s<Dtut)mmzwm&£zfin 
h 2 4> 2 6 fc«tiiesn-s. «#«su©»k:. 
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I STIffs «MS'Hk^---y h 2 8 tCiH£>ft&. 
TgAte, az7b3 0TfH&pTfi£T-&-5« i££2ftfc 
SOLLttWfcH»LTB£3*l*. AJPgAtt, M» 

^3S©p-&-^±^iS3£$nT^n«ssbv^ as* 
dc (««Efcnb*jE) . tts^Ac mmmmu^vm 
mrnm) , MftAc, ««»^^h;uAc, itmm 

^AC/Hi^DC, RJ&m#Xfc fEJ35l#: 
[0 0 5 4] 0 2TH DCa5^*3«k^ACg|5»* e t 

Jfc*- KUMma+DC fc£tt**l**«fctfJfcflt*QS#5feje 

c, ja»©±3k:M:tt&ftfc»JfBfc«fcoTiM&ttK:s 

[0 0 5 5] B»i«i»SfT'5fie*©s!EBiaE«K:**lxT, 

«iaf^ffljais«ifliK«t-3T5feffifl:$-&*fc«>tii«a©iw 
imsi»#K«*&ftTv»ft«a*iA». *»mfc«fc*)«j« 

X#l 3©JSBtt*»*>&RiSSft*. dftte, HOT 

fcv»*£T*oT*>«:fc&Rj6;jWT:bft*©T*?>, a 

•tf-, UV) , -f*>3tli. J*. fyX^r* 

[0 0 5 6] DnXtftnHlftH&dftSfl*. »*^J4iJ> 

tt. ^2{c^-rse5 r**»6©R*j ©i^tiRi^J©^ 
nfc«*» e. ©s«a»Kiiox» 1 3 <&^-r t <t t** *. 

*^ 6 ©^gglSglC^ViTSJSM^©^^ tw=t-3 Tjifife-r 
[0 0 5 7] Lfc#?T#38i!Ojaft^L*»«©8 

g&zftWjtzz.ttf-T?^. mmftmjn# s ifa-isi*& 

&<D%lW). SJE«fl5flE*©je». K»#*J©WJKc£ 
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"[0058] imcte, *%mz®.m-2tiz>um®i&<D 

S*bLLlWtt«**ttazy MOS^LSOLLtt 
^iW3£o.--/ h 4 iUJ^XXy h 4 8 ©ffl 

j.-^ i-4 2i:7^-Hn^?sni.. 

[0 0 5 9] ff^jjlXftHUXA SfttTtaWif* 
§4 6®P.SK:BlDA*l£>ft%. G (S) »4#*©JB*H 

= 7h4 0o40W (03) iH3KBL*:tt0HjWi 
Tt»*ASP £©PBlT^£fTfc>*a«fc£>T> 
^HKWt' 1 (OdB) i0^f<S5*T*lTfcn i 
CCTH4K*-TJ:'5)te«itF«S*»«!fr*. d©&# 

[0 0 6 0] MttlCH2-lC5c3*V?<r>SiEB*J:tf£l 
(«> 

tB^lDC 2kW 
Uj^lAC 0. 5kW 

^iSifcAC 2 0 0 kHz 

lawmm - 3 4 5 V 

uwnm 7. 2 a 

7;V3'>^7,ffi^3 8 • 1 0"3mb a r 

7;i/^>^^iS?t 16. 5 seem 

0 2 #EE 10-4 

tmttttMffi 6 0mm 

ISSft S|«tt<0. 5Qcm 
«<ffc£S i 

AK 5 10 sim 

m.iliyT.y-J^ MA 510 

igiPfP.fi 1 0 8 0 8> 

ffitJP 5 8 3 n m 
S1S (<$!#) ffl 



<f> 4 0 0 mm 
0. 5 4nm/g! 
0. 3Hz 

DD R = 6 0 . 5 nm • mm 2 



0. 6 (nm/s) / (W/ c 



/Ws 

x*ju*-«fli 
m 2 ) 

A = 6 3 3 nmK&tt-S 

S i O2 ttMOM. n = 1 . 4 6 5 

A = 6 3 3 nmtC&ttS 

S i 0 2 k<l 0-4 

A = 3 8 2 nml:i5it5 

S i o 2 1 • 5-10-4 

F t h = 2 . 5 Fexp =1. 2 

[0 0 6 1] iDI»fcS«£»J&3ft*«lC*fUj««>VK 
*lT»J«a*U C©K*«K»*«Jft"r*. AC + DCS 

[0 0 6 2] Cl©£)IcT«> rjfi*Sftfc»fl|*fcOT? 
^JHJ^©DC±t« (MtKtt) t*W-«X*J^-i« 

aflSjcajiJfe'brotuT^riiBtt (Fth) ett^iytn 

§*±H«aft;fc (Fexp) SStteHTOMfSifc 

r. 

[0 0 6 3] 

Fth= (Mr /Mm) / (Dr/Dm) 
Fexp= (Vr/Er) / (Vm/Em) 
(Mr=Rj5&t«tD^J«$n-S^© ; E;paS, Mm=& 

mtt^L&mmvmz-v&K) , vrftni/Vmttsei: 

) ^n*-C©*R***i»iitfttX*. 

[0 0 6 4] t©tfc*?EB|©tffifc<k^lH A 1 
i tSS^5>©A 1 2 O3 ftt^LS i 3 N4 m<D 




(11) 



nwrs nt^iiKfii>6os-i 02 man&temisT.^ 

[0 0 6 5] 0 5:fcJ;tf0 6Tte> 2|cB91lCJ:« S'U =J 
>OiR»k:ii»t*i««M*tt*« (a) . (b) . (c) 
%i«$tlT*3D, ttKSSL^S i 0 2 ***5SWKJ: 
0Bil/fc«^*SLtH4. H5TB. IS 1 ©ffiKft 

jtft I ( 2 5 4 n m) tt, -> U □ >tm©*112&* r K 

©4$14©ilig« (a) fc*aftTl»5. CUKEStlT 

v>*j*tt*3ej«T*'*. (a) \*x%i<D*fa\zmn 

[0 0 6 6] S6C*J^5^2 0ffiS*Ttt, ^U<R 
CUTteWtt (c) *t55BJ*lftfc3tfTUT* 

[0 0 6 7] HS»c4i»t4*2©ffi«»Ttt, £J&fiv# 
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©#tt p £Hbn * ©Mfti -LT-Jt t«IJ*$ 

n-5©fr7K£tlTi^£. 
[0 0 6 8] 0 5i5J:^12I6Ttt, fll<h LT-6^S£ L 

[0M©f8#frtHBJ] 

[01] **w©»«*afitt*i8Wttft»iw*"^«' 1 

[El 2] #»Bfc.fc*£«£iM&aJfc5S"*". 
[0 3] *»WtJ;5*(»©^ny^«JiftBn?**. 
[0 4] *^BJ©*iJ^l©S*:W^-1*T^5ATa&^o 
[0 5] fcsafflics i «gBSi*£J£0iJ-f £S ijB£, 

[0 6] 0«, fe^iittits i*i»a*tJt«-ras i 

#02 ©#ffi« jfcspttfcEJfcSkfl^ ©2E«£wl/Tt» 

[$Hf©ift93] 

1 o-X&t 

l l -ini#ili»«g 

1 

1 3 -JBI« 
1 4 

1 6 -mil 

1 8-l*gfiU8S§ 
2 

2 2-1 STttKflS 

2 4, 2 6-«ft3L=y h 
2 h 



[04] 
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(b) 
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[02] 

*3&c,fc«gBattJsmi$BI 
11 



32 
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26. 



looooooobobof 
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18 ~ 



^7 
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16 



DC + AC 



DC 



AC - 



28 
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